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(54) AQUEOUS LUBRICANT FOR COLD FORGING 

(57)Abstract 

PROBLEM TO BE SOLVED: To enable cold forging without 
formation of any phosphoric acid chemical conversion film while 
ensuring an excellent processing lubrication performance and anti- 
corrosion by forming an aqueous lubricant wherein an alkylsulfonic 
acid derivative, and a metal phosphate are dispersed in water along 
with a surfactant. 

SOLUTION: A lubricant comprises, dispersed in water, 5 to 50 wt% 
of a reaction product of an alkylsulfonic acid derivative of formula I 
or the derivative and an amine compound of formula II, an amino 
alcohol, and at least one of polyamine compounds of formula HI, 1 to 
80 wt.% of a metal phosphate such as zinc phosphate, and 1 to 20 
wt% of anionic surface active agent In the formulas, R1 represents 
10-60C alkyl; R2 and R3, respectively, represent H, 1-8C alkyl, - 
(R40)m, -H, an alkali metal or the like; R4 represents 2-6C alkylene; 
m is 2 to 20; R5 to R7 represent, respectively, H, 1-8C alkyl or - 
R8-0-R9-; R8 represent 1-8C alkylene; R9 represents 1-8C alkyl; 
R11 to R19 respectively, represent H or 1-8C alkyl; R15 represents 
1-4C alkylene; and n is an integer of 1 to 1,000. 




vl^jj a. 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA01 aGXwDA41 1 323363... 2006/05/1 6 



Searching PAJ 



2/2 ^— v 



♦ 



LEGAL STATUS 



[Date of request for examination] 



26.12.2001 



[Date of sending the examiners decision of rejection] 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application converted 
registration] 

[Date of final disposal for application] 



[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



[Patent number] 
[Date of registration] 



356731 1 
25.06.2004 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAA01 aGXwDA41 1 323363... 2006/05/1 6 



09>H*H#fiF/? (jp) 03 & 1 H |^ & $ (a) aimmm&mm^ 

Wm¥>l 1-323363 

(43)&KB Wm¥(1999)lUJ26B 



(sointa* saws^ f i 

C10M 137/12 C10M 137/12 

141/10 141/10 

159/12 159/12 

163/00 163/00 

173/02 173/02 



SSfitJR a2R3i©R6 OL (£ 11 H) Jt»HfcR< 



<21>fflK## 


«SS S F10-139726 


(TDtUSA 


000207399 










(22)ti«SB 


¥J«10¥ (1998) 5/321B 




AEJffARTttJkK«ffl 1T@ 2#2 -1400 














(7DWISA 


000003207 
















SWlRfiBaTtha^iTlSSS 






(71)tU8BA 


396020800 
















^Sm^liare*«r4Tg l#8^ 






(74) ttSA 













(54) [%!g<D«fr] *ft#|H]fgjgJ!!»i?J 



(57) 

ut i) 

o 

Rj-P-OR, (1] 
OR 2 

(5£*. R 1 ttC t0 ~C 6 o<D7.>l'*.»US£^U RtRV 



1 

imm i ) -Aa* 

[<ti ] 

o 

Rj— P-OR3 [1) 

1 ~c.©a:aeL.< «^-iSt;u*ji«. - (r 4 o>.- 

lZC,~~C t (Dm?CZl2ft<£7)l>*\s>mZ. mB2~~2 

o©a%£. ■ejveftijvr,, ) t > *$n-2>TJU+^^ 
K*K#t&-i± 0 *r & s c 4 *«f® 4 -r sftx»M&& 

*»*>B 1 XB 2 Kie*S©ia5fiiaffH?J„ 

Mt2] 

o 

R,-P-OR 3 [1) 
OR 2 

Wt» . R , » C x . — C . . ©SttlXfcttMfcT 
m-T. RzRC>*R 3 {J. fil— Xtt»fco"C. *IW^ C 
,~C,©iI££gL< B^T^+JUS, - (R,o).- 

hb. T**y*Bx«r**ydbS&Bi*mr. R« 

ttC 1 ~C.©fi«Xtt^Trt'4 i U>»£. m«2~2 

#>1MHK*4. -«sc 
[ffc3] 

R 5-N-R 7 [2] 

M-?. C 1 ~C.©iSfflS(«b<«^iSTJU*JUaXtt-R 

-c.©iaiiXB»ttr^*;i«*. -en-en^T„ ) 

Mfc4] 

R n f-N-R«-N— I — *m [3] 

[ R « RuJ n 

"C, **M^XBC 1 ~C,©fi&SO<B#<frr.»l/*Jl' 

r»,«» c,-c 4 ©itiiix«^iiSTJm i u> 

nB. l-1 0 0 0©3gS^t. ) -C*3 



(2) #PSI¥ 1 1-32336 3 

2 

^x«^^f#©*tt^fasii?H»siio 

4{Ci2t8©igJ&ji»fJW. 

*ft#js 4 x« 5 Ksffi<D®mi®mm. 

[0 00 1 ] 

10 #©*tt^m©iSjs»^j«:H-rs. 

[0 002] 

[««©««] -MW{c#JS©M14*nx©^ffl®i*«: 

& ^fc&flttM&tct0t l 'k£«. y >»xx?jwb^ 

<«fflS*in>*. «*.«. ^H¥5 -6 5 49 3-EftC 
tt. a£!Bjjft(cy>®x^^;Mk^%^aiOfcrJU5^ 

20 **>©©. ^ttflm^*jjas^^x«»^©?%ra© 

B. gH<t':5feffl2£dTR&DH^-. Vol.28,No.3,P.ll 
-21(1993 .9)KB, ' < 7 7 >SS£tt K 'J >ix XfA 

bsr^ y >nt&j»!K&8ttii. mmrnm Ltcmxi*ms& 

30 -So 

[0 00 3] *fc> ftM^mAaHHRttCCtt. flnxf* 
0F7-/ «iwtiiii«*«cT$ai LfBKW**** < (a 

BiHnxxejw a «Mksns }*ttRtf*tt©&iai 

>?*Ofcftf t »*>fW*SCt, 

^^*tc®ig*nx^©g|5 a D p^i5t^SiJK:-cgt^ or jB»»» 

JR© < Wffi^*S^vgK: ft r> T < * 4 1» 5 ^jft * Z . 
[0004] — 1$MB85 9 -22 799 0fK», 

y * -;u**tc^fj{ 0 tc*®&mm3kffl®mtfimm2 n 

rfco. *ttr*SfcJfttS[JK^**t§S'C**4(,^fij 

[0005] *©fcj?>. anx^ff*iiaK)5cPXB«}^# 
w«Kfci>ta. t&ieoaflHN-ctz. s^tt. m 
50 «i^f=t#tt^©^jE**i^/ca)tc®ia^x©Bu«:*6*> 



(3) 

3 

[ooo6]ccr, ±.$utm$Mmmizmim. mm 
C000 7 ] se^.r. suig-cfcscotM&ai vro 

§7 ><D&##nTlig4&S„ 
[0 00 8] 

teWMWfcLJ^iTSlHB] *»!HI©BWM:, Wt 20 
tt. **#*l»Jttttf©*DXfl»ttlBt>|»|»ttK«tl. 
IBX«iH£#©S14*nx©J: 9 &3S£&ftfW3B£MXK: 
fcc^r fc y >K<bdtt&s»Ktt ur^ra^SJnx^fiB 

[0 00 9] 

[g$@£8?i*-r */£»>©#&] JM&wstt. tE*©tiMH 30 

fc. ^©*gm. i^gfc&U OfeLh©T.»U*;l>ii->X*>& 

tftiti*£tt&ffu #K^x«gi^fflcD^p^igi3ijnx 
WlHW4LT»jaT*»). ±EBW*»iiiirc #*«:£* 

[0010] Hfe*ft!Btt. -j»5S 40 

[0011] 

[ft 5] 

o 

Rj-P-ORj [1J 
0R 2 

[0012] <5W>. R.t*Ci.~C..©jKMXI&M£ 
C,~C.©ia«^l/<t*»*ST-»u*;Ht. - 

(r 4 o>.-hs. T>w)&mxt*TJi>*j>j±m&m 



#§S1¥ 1 1 -3 2336 3 
4 

m»2~2 o©ngt£. -eti-en^-r. ) t^tl 

[0013] *fc. JbiB— fta^C C 1 3 ©7A 

[0 0 14] 
HtB] 

R S -N-R 7 l2 ] 
R S 

[0 0 15] <3». R„ R.SCXR 7 «, 

JWEXtt - R, - O - R, -C»3 n-5T ;t/=i *^>T 

R,»C,-C,©i«XB»i!t7;l4U>» 

[0 0 16] 

[fb7] 

R ll [-N-Ris-N-|— R 14 [ 3 ] 

[ R i2 R13J n 

[0 0 17] <3W. R„. R„. RnSffR,,!*. 15 

— xbs& r . *3RM^x« c , ~ c ,<Dmm u < » 

«ET JW* u >s^*"r„ n «. 1 — 1 0 0 0 ©K£fc£^ 
£Jgifi£» Wffiffitt^J4fttC7k{c^-l+0*-CAj:^c4 
[0 0 18] 

[SWOSUSOSSH5] »rtt. C l } 

C 2 ) ©r s rsvr/ua-A'acFHBK 
C 3 3 ©* y T s ><fc-&!W©d>a < 4 fc— « 4<DSf&©3 

[0 0 19] CCT, Rt-CCTStl&C^C..©^ 
*^lf-5C4*5-C#S., 

[0 020] R,, R 3 . R s . R 6 . RrR^R.t^ti 

sc 1 -c.oiti8x»^iKT*+^*4ortt. m 
tf. y^ju*, x^-iUS. r/afjus. y^jua. 



1 



5 

[002 1 ]- (R,0) .-h»«. T**is>**y- 

■Ctk 3 n-5 C , ~ C « ©iSSIXtt^&T U <b U T 

mti. x^u>s. ^Dt^>i. ^n^s. 

[0 02 2] R.^3*lSC 1 ~C,©i££flX«#&7 

S. T'at^I, 1. 2-^^U>*. 1. 3-^ 
U>». X h^^^U^S. 2 -x^;l^=^>t«>«3? 

x^u^S, yatu^i, l, 2-^?u>S. l, 

[0 02 3] TJliJ'J^mtLXit. *';-i»A, ^hU 

[0 024] *B?37ktt^raiSjirS^W. «£3fc&*fl© 

^i^iTS-^ C 1 3 ©7JU*;i>*x*>Kf&!H* 
XCfcfg^gtti-jl&sJ: (2 D ©7 5 >{bt^5. 7^7 
flSsS C 3 D ©tf >; T 5 Wb^J©4>£t < 

^«*tX«S!^#ivfaMfC^3n. -e©fe&JS#I*<!: 
[0025] #3£Bj®?f#JcD±fEW^)£#{i. Tie©H 
[0 026] B|H^ *^W?H?&^©W«7>r*S{b^ 

[0 02 7] ^b^A. BWCOfjlSlJ, #©jI9 

[0 02 8] ^t^» A 
[0 02 9] 
Ht8] 

o 

C 12 H 2S — P-OH 
0-CjH 5 

[0 03 0Hb£«!B 
[0 03 1] 
HfcOj 



(4) 1 1 -323363 

6 
o 

c 12 E 2=.-0-P-OH 

0"Ci 2 H 25 

[0032] {b^gjC 

[0033] 

[fbl 0] 

o 

C 12 H 2s -0-p-OH 
OH 

10 [0 0 34] Mt!a*.ftM\&:mUteV>2glCl 0%K 
OH*Ml 0 0ml 5'CtCT 1 0 B$P(J]Jjffi&jI 

mute. 

[0035] *<mm. 'fb^jA©tti7k^^*i*o%-c 
bite, ztucttur. <b^B&tfc©jn*#»?35« 

[0 036] commzQwtifrtex^ic. *mn-cm 

«7Ti 1 67 J^;!'*^ *>KiiWt^», rfJjg 

O - Cte^©*££x*;M=--©itK: J; £ fc©"C* & <t n 
[0 03 7] mSfetezsmiteiVal 0mg-l 5mg 

*iEticc^#i'JS^g©* v vicmmu-c. n, 

»1 00m l/#*iftL&#s&, ffia^5°C/7>KT 
7 0 0'C£r#SL/c<i:S©i8S£S<J5£L>fc o 

30 {b^B*. m2mfifc<)>mx-x7-Mt&®icz. m 
3 tt*^B«©w^7>-e* sfb^A -eti-en^ 

ftttzit&fau. rti&')>mx-zf Mt&mickmL 

jSKiBHOfclSJfrcfcO. P-c*g£{fc£&*J3cJ&c* 
40 ifc^Lros. 

[0 0 39 ] j@HH$ : t*fcHb^©B$SHfcffc£ l/t, tf 

mmmizsmmt&ttmtsu j -2 ag*^* 

T. ^l»HJBgU>Kx^^Hb^!lB5:. i^2{3fli® 

[0040]i2<t'3i6Kj<J:^(C, *^-cW^*fiS 
#£-rsfb£1&«< ffiJ&';>Ki*^;Kbt^K:tb®l, 
50 T. ^^L-C^^^iS^WL/Tt^/cfetC. smm 



[004 1 ] ±iEWftj*#8si4. mcjm, mm&om 

C0042] ^s^tor«c*$ci-c. t&mi*m©iJ0i 
*©isg«. smz&Bz -a- accent,*. »nxMi^}§ 
&#jrafr o #j 5 o o -cfcLh{caiffiiaK#±#-r * . »$> x 

tttciS3*i&. c©igSk::tet,>T?18?#8'J##8?. io 

[ o o 4 3 ] tfc. *tt©«HH§gi£J!jni-ew> tiaxmt 

<omm&.m&m*ftM$tix. T)^~^tmm<j>m 
w£i&-rz> 1 y >m*z7')i>mmfflMt Lx&muutf 
^Fnjtgtc^o. mm®s$k&<8MLx-gifffimifim< . & 

^W-Cffi^5iSf*D*^tt{C«tX^t^l?5©il?t^JS« 30 

ftMLxmmmkifi±m^?&ifi*mix-imf&ft£-rz 

x. 3%tcWJD*»WttM:«*irc>4?w6tt:«n?fcisc» 

[0045] *^»^T3ft&J&)-£ ITSlfS- 40 

■sen <DT>\>*****>wtmmi*xiztmm&i. 

C 2 ) ©r 5 >{t&<to. r s v rn^-juso- 
ft^ c 3 3 ©* y r 5 >{fc#&3©4>& < <t fe-«i©js 
oatx. -e©*i&ttrae»i!RS$n&i>#. «*.H&x«M5r 
arsons. 

[0 04 6] in^. 1 o~6 omoamc 

^•U7 ^ > 1 *u-«:*fbT 1 . o~i. 5*;utg^L. 



#S¥ 1 1-323363 
8 

y^^©^s^*juH>&sii*fflt». ssssaaf. 6 0- 

1 5 0X31^4-2 0B$HFBj£5l£&fTlr>. 7JU*;U 

tia7kftMLXT)l'lr)l>&Z*.>m*:STJl' : 'r)\<*X7-)l' 
[0 047] X^X. i&gtCJoDr. r^* u 
<t©^X«T5^T^3-;Ui<D%. T^'J^S 

r;u*y±ffl^Jil«K:-r4ci*s-c^6. cne.o 

[0048] T^=f U>:**-!M FFttflSlE; 

r*^fb*y^A^©rju*y^o. 5— 2as%jin 

F©-«£0. 5-20*;HEAU iSK50 

~2 0 o°cri ^ra~2 os^rajsic^m^ r;u*u> 
Ff«»£f#So 

[0049] (a) T5>{L##. T5-/TJU3-JbX 
y T 5 W b^B) <t ©JSfC 

Jl/ + )l * X ^ > T ->U * >V * X ^ ^ T * i\/ 

xxf^u* 1 ^^An. -fia^; c 2 ] ©t 5 Xb^Bj. 
r 5 yr^3-ji/X«-JI9^; C 3 ] ©# y r 5 >fb^i 
*o. 5-2. o^ujmx, 1 0 0-1 5 O'cn-5 

[0050] T-»U* y^JSX«TJU* y±«^ji 

iS©^RSJSf& 

x^7-;u«r 1 t*An ( Tk^b^- h y -5 a. TKKfbvi^ 
^~>>?A^>&0. 5~2. O^e^flnx.. 100—150 

•cx i-s&mwftvTfrt) v&mt&xizTX'* y±a 

[0051] *^{c*j^r^fflT?» aafcr^ifg-^* 
wr^^-b^^^iL/Tji^ mz.it, i-f r -fe>. 1- 

Pft> l 1 — h 'J r-feX 1 - r F7ft> l 1 — v 

>^7 r -fe>, 1 -^ + -tf"f ; H2>, 1 "'N7"$f ; -fe>, 1 

-4-^^-r-b>, 1 - y^-r-fe>. 1 -x W 3-b>, l 
- l-f-h^3*>. 1 — -*-y-:3-fe> 1 1 

-^•^^rHr> < 1 - b y 73>f"fe>. 1 — 

>T--fe>. 1 -X |-73>f-b>, 1 — <>i?3>7 u -fe 

-*U7 v >&mtf*>ti, »^o<«^f^i 2-6 0 



9 

[0 0 5 2] isTfr^JVyxZyToi htOXte. i>J 
^Pf;l/7t^77^h, r 4 F* ^ 

-^+VJI/^^^^t A K ^ (2 -x^V-x+SaiU) y 

^x^r^h. i>*2%?U)iy *xy 7 A vm&mi 
b < l - 8 ©i^r ^77 

^hr&& 0 mm&9&±<Dt;TJ\'*r)i'y *zyrA h 

[0 05 3 ] T)l*l>>**V*<{ F<tl/Ttt, U 

[0 05 4 ] 7^<L T 5>*CCflKfflStl*H»« 
if;l/7;>, h'Jx^7^>, :/P t:\lU7 5 > % ^ 

^Pt:vi/r f y ^Pbvur^x y^ur 5 

h y ^;uy ^ ^t^7^>, * 
**;U7 ^ 2-x^+^7^>^W6 

^L<(iiM7W75>r$>5o 

[0 05 5]7^7J^-;l/iUt«, *tyx£y- 
;l/7S>, s?x^-/-jUT5>, h y x£ y — ;l/7 5 

h«J^PAV-;l/7^>, ^/>fV^q^V^7^ 

7^>, N, N-S^rf^Jl^P^-JbTS:^ N, N 
-^x^;l/^p7Ny-;ur 5 N, N-^t^x^ 
y-;U7 ^ > x N, N-^x^;l/x^y-;ur S 

[o os 6 ] — ffij£ C3) <D#yr$><bi,r«, x=f 

U>^7 * >, ^X^U>MJ7^>, h 'Jxf b>f 

h^^>, N, N-S/^^;UT5 yy'U bVU7 $ 

N, N-^x^;l>T 5 /7'Pb%7 ^*yx^b> 

[0 05 7 ] *»WiBH»Siiec*j^r Wftf&ft 

u>tts«, y>®&, y>K$s, y>B»s, ay>« 
[0058] xmimmm&tovz&mis&mt it 



(6) 1 1 -3 23 36 3 

10 

[0 059] Tx*>^WffirSt*35£ LTtt. 

7-)y>sthy>A, xrry>K^by^A v *u 

a. ^£ y;u5S^xxr-;u^ h y W l ■fe^;w»Bx^ 

^u>r^5SKxx^u^ h y *?a. ^^y^x-f-jvsg 
ixx^th'i'JA, #y**->x^u>^ y;i/x 
io -f-iHSSxxfji/t h y ^a, *y :**>'x^^>:t 
^;^?:*x;^x-r;^fifs^xx^;^^ #y 
^^^x^ 1 u>y^-;U^ ^x;bx— -r;USS^xx^jl/^- 
F'J^A. 'J«8x^r^ h 'Jx^y-;b7; > 

a, wmt^t^hi-hvo^ mm<m&$m+bv 

y^A. pf^K^t^x;^^ h 'J ^A, 

20 h y ^A % K7 r ^l/^>-tf>^^^>^ h y "5 A, F 

jt^ >-fe'>x;i/* >^#;u */ £ A . F ^>;u-<> -fe' 
>X)ifr>Wib »;x^y-ji/7$>t h y*9A«©^;u 
*>iwe. U-OUT^a—JUy ^^x^f^t 
hy^A, yil>Tfra—to*J j~ Y 

y •? A^(D y >8xXf;^W^C <t#r #-5> e 
[0 06 0 ] ^^^>^ffir§ttS»J<t 09x.«. 
y^^7>^X^A^P7-f h\ ^^y;UT>^:X^A 

^P7>f K, Xr7 , J;t'7> ; e^0A^P7Y x^? 
y-;UT>^x^A^n^^ K^<0^1®T^>^ ^ 
30 ^/UTZ/^rx^A^U^-f h\ ^^^y^TV^x^; 
A^P7^K, s ^Xf7 , J^7> : t- , )A^P7'{ F, 
v?x^y-Jl/T>^x^A^P^^ F*0»2ft7 5> 

hyy^^x^A^Pv^ f, hy^yji/ 
r>^ex^A^p^^h\ h y xr-r y;ur> ; tx^A 
^p^-T F, h yx^y-;i/T>^ex^A^p^^ F^ 

<Dm3mr^>^ ^^y^h y^^ur^x^A^ 
p^-fF, yjb h y ^ 5 L ;ur>^:X'i7A*y";L/^ 

l J^y^;K>y;l'7> ; e^ t )A^P7>f F 

^com4Mr s >i&, ?i<y ^+^x^u>^^^^y;u 

40 T5>, 7FV**zsl.?ls>*:S*ls'{)\,T # y 

t+s/x 7 < -i/>^u>f;i/7$>, ^y^+->x^u> 

[0061] s^x^jkRmxmmt ur«, ^x.«, 
^yx?u>yyp^7»)'j>ixxf;K jj<yx^ 

U>yjp-Wl/^^xXf^ ^»Jx?l/>^ 

y ^-^^-^^ju^xy-ji/x— -fju, ^yx^u>^ 
'J3^y^l/x-f;k #'Jxfu>^»j3-W^ 
^ji/x-7-;k ^ryx^pv^y r3-;ux7-ry;ux- 
50 -rJl/, ?^y x^u>y y ;t/^»5 y;Ux— >J< u 



11 

x^u>^y:a— frs —fry * s — frx.— -rfr. #yx 

>x^T-;i/, y y-tz y >^ y >^^i^fJk ~o 
£x y x y v h^'Asf^ftyi^f;!/, ^>£x y 
.xy ? hxf? y>K*^x^^Jk v^tff h>W5 

xfrv >|g^x;*'?-;i/^©^ffljyji>:3 — ;u§?©fe©, 
:i<y t+i'i? i i/>7'?yjn-7-ji'. #ytf=^>i^ 10 
u:>*u-f f fr. #')* : $i>'X-3-i'>s—fry* 
y—frx.—7-fr, #y ^•+i^x3 1 u>H2?-;Ux— f-fr, 
#'J**risX.?-l,l<>(VX7-TVfrX--7-fr.# t )** 

isx?i<>* y x^-rt/x-fMk *y t+^x?b>x 
7-T y;t/x-f-ji/3?©#y tf+^x^i^TJU+Ji'X- 
f-Ji'. ^y^+^>x^b>^>i; yjuxx^u. si<y*^ 
x ^ U > * W- W fr x X t- J vm © Jft y * * x U > T 
W;H^f;K #y ^•+i^x? : -u>^-^^;U7 x.=-fr 
x.-Tfrm<D# t )**risx. : ?-l<>Tfr*fr?x.-frx.- 

Jri/XZ-UyTfrlrfrT 5 S X— r->k rKyx^U>y 
!)3-;^f7';>ix^7-;k -P'jxf u>y;a 
- x f - r y >Kx x f-;i/lf© # y x ? u > y y a - fr 

y ym*st")-tez>4 f. tu-f^s^yj-fe^-f f 
foMi^yj-fe^-fK, jj<y^-*->x5 i u>tv 

S-'fft. t+^x?u>Httvi/tt, v;Uf»>* 
>-feX + sJ-Ux- h. #y ^-+ixx^U>v;l,K , 5f>* 30 

x- frmty nmm^-^fr. -o^xy* y 

h-;P^fl§flifl*Kx^'f-jU. -<>*x y X y h 
^Ji§J!iJ«i®xx?-;k --o^xyxy h-w/^f 
ru-h^©^>£xyxy h-jvjiiifr^xxT-Jk # 
y«i/xfi/>*';yofb>^'j3-;k 
^x^u>7^ y>K*-/x5fy-ji/Tv-(' k. 59 

[0062] xmimmmt. -«85£ c i i <orfr*fr 40 

ffc^. 7 5/7^3 -frRV—M&l C 3 3 ©* y r 5 

©fig©S->£#©K£i(l£«. #<Diif3-C$>*. 
t 0 0 6 3 ] Wfc. —IKK C 1 1 ©T^*;l>*X*>® 
§SaSf*Xttteif®#±-fl83S C 2 } ©T S >-ft^5> T 
5 ^ T^n -fr&V— C 3 1 ©tf y T 5 ><t&fa<D 

K©igSi-r4©*^SL/^„ 5ii%*i©iSgtiJ so 



1 1 -323363 
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mmoMmtfi^& u . x 5 0 ss%*®x. r&ffl l,-c & 
^nmi©t4tirsi±«M«>ii5:^©-c^e!)'c^< . or 

[0064] y mm. 1-80 mm%m 
g©iSg«t-rs©*i»*Lc»„ 1 fts%*$§©iSK-c« 
0rS©t£it#^si/. oms%££i;LT&Bi/Tfe 
•entU:©t4tfe(Si±«M*%o©r^fi<j-c%<, or 

o*ft%gg©igg£rs©#Jii3-e&£o 
[0065] *^rS?t^J«:5i. ^{ciSD-c^ ffi^y 
^mTfrtfj&mmzm&tzctw-czz. cms 
^rsc^tccfcfj. y>K#s£©*#f*t4*isj±-cs 

c 1 ] <0Tfr*fr*z*>mgi&ftXimmm#t-& 

S(2)©7?>fb^ft. 7Sy7JU3-JWH8a 
C 3 3 ©tf y r 5 >{fc£<Bj©4>& < £ 4>-e£©S)t&«) 

(D&mmmtm < «c & <t . y >®#Mis©7K#iJtf4#® 
TL/trtt^rsci^*?.^. c©^tcjs-^y>^r 
frti y #dig*^tiD t,tte< t, mmam *fir 3 ■«+ -s 
c £ & < y >^#jstM©*^t$(ft*i&i±-e c^r ^-©jt 
p^^mwtci^i-t?^^ ttmtm£iV^WLTfrt}>)$L 

hy^y^sthy^A, foy^ithy^A, f 
p y y >i» i»m*mtf *> c <b *ir # -s . »^ y 

TJU* y #fll^*IB^rS^©ffifflfi<!: L/T«. il 

1 ~5 oas%?Ma©?sa<br-5©*ws uc^„ 
[0066] *¥mmmmmte. wc-Jm^cc. & 
mcommm. m«r^*y^«x^^^- hs, r;u 

^^-i;^. y>^xX7-;^©ffiEESsj!)n^^®a[ 
tCfiffflr-2.C£*5-C#-S„ 

[0067] xftwmmm&mm-rzmRvms&t u 

trfrfUKm. —virfri?aJ±*:V7'7 :: >mW<Dffl&& 

[0068] xmwmmfiwmmix. %m<<c^ 
ttr*c<fc#-ess. 

[0069] 

[0 07 0] #^ 1 

l-Ff*-fe>(l. 0*;u> £3Ey>K(2. 0*;w) 
RD=M<!: l,-Ci?**Vls 5 0 0ml *umt. ffift 
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(0. l*;u) £1 - Fr-fe>5 0grK:?g8S;*t!\ ST 
n- H«fcOt5>^< •JflUit. 6 0-80*CTl O^PflSft: 

[0 07 1 ] ##{N2 

>(i. ot*) iy^y^cif^ + ^^T-f h 
&fflb*-^*sjji> <o. 2*;i>) £«9>-3< Oflns., io 

0-1 5 0-C-C8^raStti«:m\ e£S&2 8©7JI/* 

[0 0 7 2 ] MK2 0%£®*^T*&T5BSRg8Mf 
*?5fem»!Lr^^2 8(DT;P+^*^*>K 

[0 07 3] ##flf3 

(^^3 0~5 0<D2l^) SrfflU 

■c ##t*i i £EW©#ffir. mmm 3 o ~ 5 o ©tju 

TAMtUVVJ* (111%) SrflJO. X^U>^+1J- 
F£ 1 *JUfffiJ3-a-^tSt3 0-5 oor ***** 

[0 07 4] ##0*4 

tt-t^^ (0£SI&3O-5 OOjl^) 

T. #^2<b|5|«(D^-C. i£iy?l&3 0-5 0©7* 

***x*>^ey >f y^otjuxf;!/^. l 
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* *7 5 fc„ 
[0 07 5] ##M5 

a-tu?^ (^*^2 o~2 zom&W) 

x. ##f»iiiigs©tftT. mmm2o-2B<or^ 

***X*>&£*§. -£<D 1 **CC*fLTN. N-v'X 
**ypACy-.lU7 5>£ 1 **fln*.. 10 0—130 
•CtCT5l^ra*n^«^L^$-ti' > r^S(2 0-2 8© 
7******>& J fc>' (^iwj^) :7cm,/- 

JUx^Jl/^fffc,, 
10 [0O76]##M6 

a-^U7^> (^2 0-2 8CDS^> 

##fi»l2iPH*©7^*r. Kf|(2 0-2 8 ©7* 

U Tk^t^- h >;^a*o. 5^e;Hn^.. Sis 
5CT HSPiBJffltbT. Rfli2 0-2 8©7*+M^ 
*>®rtr /-fy7"D fcf*x*^.>l,©N a&£*5 ft:. 
[0077] ##0d7 

a-tU7^ (i^sg&l 2i 1 4<DM^) 4fflC^ 
"C. ##W2 iPI^lOD^-C. 1 2 <t 1 4<DM& 

20 7****X*>®*./-f V7*D feT-ibx* ■€• 
<Dl**iC*fU n = 5 0 0©^'Jx5 L U>-{S>lt 

5 o -ckt i ^ram^stsur. mm&. i 2 

£ 1 4©?g-£7Ji'*4'***>& j e> , -f y^BK;u^ 

[0 07 8] HiSM 1 ~7&e>'Jt$$0H 1 
[0079] 

[«1 ] 



*30 





1 


2 


3 


4 


ms&m 
5 


6 


7 


ttwn 
1 


SM£0d 1 ©Yb-g-f* 

#%fi»14CD-fb-&«& 
#^W5cO"fb^& 


2 & 


25 


2 0 


1 0 


3 0 


4 5 


3 0 


2 5 




2 s 


3 0 


1 0 


2 0 


1 5 


2 0 


2 5 




h u y vis?- h 'j 
tf a »; h "J A 


5 


5 


5 


1 0 


5 


5 


1 0 






5 


5 


5 


5 


5 


9 


5 


5 




4 a 


3 5 


6 0 


5 5 


4 5 


3 1 


3 0 


7 0 



[0080] aqxD&mte. mm%^-r. ttc, m$> 

x y — ;U x — y- >1>X- Si h . 

[0081] mmi 

T^YV-X*. aSt(80-C> L/. TfotJOmaL. 

'X^x-ftmwncjzvmvci,, mm (so-o l. 70- 



50 



8 0 -ex 'j >m<b&&km (%mm rpB-isix 
[0082] ttmis 

a, m<tm% (2oafi%> . ^j^^tw! 
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-h (2 5S®%> . iS^ffcrSBt (2 511%) StffS 
ISM«JIS (3 0SS%) T**. 
[0 08 3] SligeiJl-7SO-tfc®t«l~3CD* 
#!38RC;J:M^©§iBtt^{coi>-c. TfStefill*l££fT 

[0 084] 1 . tt#*-^'Jl*SS 

Kz&mb-cmm®.m>k£.m2i*. -e©t*i&>t* i 5b$ 
fflc^-c. t^«s«:6£^. wmomm'm.zm^tc. 10 

[0 08 5] St^tWW: SPCC-SD (^rSSMM 

J58f?H<: SUJ-2 PANS*!) . 3/16 

I^Sa : 2 0 0 *C 
*«: 3 kg 

^•^'Jjlg : 3. 8 8itm/sec. 

[0 08 6] 2. U^yEEtAKR 20 

[0087] SCiUtWS : S 4 5 C (ftgRM) 
KHK-^«:^S1 Onm ^SSnn. »3 3 . 3 mm 
xntm: SKD- 1 2 (^IjyB) 
tSISSK : 3 0 'C 

me : E&mtwtmtevmmimzmmLtc. 

[0 08 8] 3. zK-JUaLI*®& 30 
SE^W^fR&D UtT jl— , Vol .28, No. 3, P. 12-13 

(i993.9)©isi£&tfi£t->. &mmmmicpmvim&Kzm 

i&Ofc. 

[0 08 9] mmttW : S 1 0 C (ffi^ifiSH) 
K^K-^i* : 9^2 9 . 9nm. |*9Sl4. 5nnKl*l 
5 . 0mm 

: S U J - 2 (HK3R * P AlASiH) 40 
: 1 5. 0 8mm» 15.8 8mm. 16.67 

ninXf* 17. 4 6 irni 

X«*S: SKD- 1 2 (££XjyB) 

i*f&Sg : 3 0 -C 

H&JtrtS <!: <MI*^t)**-JlOHr»t <* HZ left -> 
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ztcmxcDimm (%) &v*<D6z<Dnmsm. ( h 

[0 09 0] 4. ffiMtttUt 

<o?mx-z 1 5 ^ra&gfg^s tt. c <Dmm&m£s& u 

[0 09 1 ] SSlfctttfJi: SPCC-SD (ftHESiB 
«. *Mry>UE) 

ttiKJH&K : fiitl 0 Ormu 5®Jt8 Oim IJO. 8mm 

lammm. : 3 0 -c 

i3E^^fr:MrtftS7Bra 

IFflB : tS©2££©W«S : &8lSil'-C t &©S?ffli£itltcJ: 0 

£B« i o %«t* . x tm§&.mm 2 0 »«±*. -e 

[0 092] 5. W^ir^+ttKR 

©kuk-* 1 sim&Mamzit. c<Dmmmm£j$,u 

[0093] 6 . 

©lOIWvfcl 5B^ttma*3tf. c©n?tttR£j£t/ 

[ 0 0 9 4 ] ttRftfttt : SPCC-SD (ttflOEBSM 
Kttftf&tt : AH" 1 OOrmu 5&)+8 Own, JJS0. 8mm 
« 

Sfc#*tt : X^U-ffi 1 . 5 kq/an 1 X 1 

ami : ijt»a, ffifricmmL-cfrmtimffij; <o mm* 
itttam&wm 9 o x«±*. Aimimjzffim io% 

«±%. x»*aBB»*BI«5 0 96«T*. *tl*tlS% 
To 

[0095] 7 . n&tsna 

s«*iMfifiK*ffl(r»r. vyfvmmt (ttattscR- 

2 0 OniJ) r**) Cca«^f£5B$r,8S£$g*l 

^ ^ >© a sb h 5 > x ^ t - y U xm&mmz&m u 
x7'w>t-x*>-©^p«a$g&jjni£fT-?T. 

««{c4jitsaiWbP#? i-off^>n?7-^> 



(10) 
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[0096] 8 . jjt^Sffi 

KKtbtSotStiSt.!:*. Aijy^BHb&MSIfiMfc* 
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*lt^L-C|II^, x».j>®{t^^SltSJg{cl:biSUr^ 
■set*, ^-ii^ii^-r. 
[0097] &f^K©*§**f*2tC^T. 
[0098] 
[*2] 
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£M&1 
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*-\d +VS. ITj 

2 


3 


-ccdx'OJ Eft 


150 


200 < 


200< 


100 


150 


200< 
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80 


200< 


50 




a 14 


a 12 


0. 13 


0.10 


0.12 


a 12 


0.13 


0. 14 


0.13 


0.17 




12.0 
12.0 


12.0 
11.9 


10.0 
10.2 


12.0 
13.1 


12.0 
11.0 


12.0 
12.2 


12.0 
12.6 


8.0 
10.2 


12.0 
10.2 


6.0 
10.8 




o 


O 


O 


O 


O 


o 


O 


O 


X 


A 




o 


O 


O 


O 


O 


o 


O 


X 


O 


X 




o 


o 


o 


O 


O 


o 


O 


O 


X 


X 




o 

960 


o 

950 


o 

950 


o 

940 


O 
950 


o 

940 


O 
960 


A 
930 


O 
940 


X 




O 


© 


O 


o 


© 


© 


O 


A 


A | 


X 



[0 09 9] SI2©*S*<fc»)3)3i=>a>&«J:5K:, 
5. 

[0100] 

[»H«>»*] ##glJU«C cfcfttf. fflfttt. S££ff#l»± 

14flnx<Dj: ^ttjfflU!t»flB«jS»n«:43t>r 6 y >®fb 



[01f©lBf#!feiftiH] 

30 Rtfrfiflg y >iJiX^JHb^Bj«:o^T©jH?ff4©^» 
B*. K2WrtfSgy>»XX^^Wb^«JC*. i^3»* 



[02] 
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